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<54) SEMICONDUCTOR DEVICE AND FABRICATION THEREOF 
<57)Abstract: f 

PROBLEM TO BE SOLVED: To provide a semiconductor device, and a 
fabrication method thereof, in which contact resistance of the lead-out 
electrode of an MOS transistor, or the like, can I be reduced while 
stabilizing the electric characteristics for high temperature heat 
treatment. I 

SOLUTION: The semiconductor device comprises a transistor having a 
•gate -electrode 18 and a source-drain diffusion layer 22 formed on a 
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on the transistor 
* electrode 18 or the 



silicon -substrate 10, an insulation film 24 formed 
provided with a contact hole ?6 reaching the gat 
source-drain diffusion layer 22, and a lead-out el ectrode 28 formed in the 
contact hole 26 and having an Six(GeyC1-y)1-x C ompound layer 28a 
connected with the gate electrode 18 or the Sounpe-drain diffusion layer 
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22 and a layer 28b containing a metal silicide and 
on the compound layer 28a. 



a metal gelicide formed 
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(54) mmvzm *mftmmxx**:<omk%ik 



(57) 

(us] mos h?>isz,$'m<D5\£ihismM<Dzi> 

;W2 6rtlC«J5££*U y-ht«18XttV-VKU 
<>ffim®2 2fc«tt£*lfcS ix XGeyCi-Y) i-xfl: 
6«ll2 8at, Six(GevCi-y) i-xft^i2 8 

^OH2 8 btSr#-r^3l#UiL@ffi2 8i**LT^ 

So 



28 28 28 
28bV 26 ^ZSb 
26 2Sar f t — *-t)J K 2f 
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10— V*J ?>£MS 

28 -316 Si LOT 

2So— Six (OerC ^i-xft^OO 
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1 - 2 1 4*6 8 0 



1 



If 



tfcXte, M 
fftjf £©^05 
•iflMBV — 7, 



iMfEh^^X^itCJBMiKStU SftfS 

fcmiEV-x/h* W>&«Uf K*^;* fifcS ix (G 
eyCi-y) i-x{fc£-f3lf £. BtrteS ix (GpjyCi-y) 

{it 2 ] m&m i tB«cD#«frs 

MIES ix (GeyCi-y) i-x{fc£$Jjf ©ffl 
iWBES ix (GeyCi-Y) \-xit&®M<0&l&kxiit. W 20 

ley- Hmsx«s5iBv-x/ k u-r >ffliio#i 
K&nTtaB: i t&d, fifriey- hmffixmwev— x 

Affile. «fe^^^-r-5«6a^fi£Xig<i: 

M%i-3>9 9 b*-)V\ft\Z. S ix (GeyCi-l) i-xffc 
-&%om$:Mf&-? ; bS ix (GeyCi-y) l-x-ft^^^fig 
Igi. 

iifJlES ix (GeyCi-v) ]-xit-&V>>m±$:M9l(&.Z&l 
izKlfcZit. inTBES ix (GeyCi-y) i-xfc&t^f 

[«*®5] WjRS4fE«(D^#:gSC9®!iii*telC 40 

fltffES ix (GeyCi-y) i-xit£^Jf JgJ&XSTfcL 
^JlroinffES ix (GeyCi-y) i-xit^m^m^^ 

z, i &<&miiTz>¥m&$im<Dmmfi&. 

[s»*^6] gf*54|E®ro#»(*:gg©giig|^IC 

fjlBS ix (GeyCi-y) i-x<t£%Jf ^/fcXlITlili 
iSSrofltrfES ix (GeyCi-y) \-xit^®m*WJ$.V Z> 



lit 50 



mflES ix (GeyCi-y) i-xfc&l&Hf fl^XtlXSi. M 
IE->Ua>S«ig(IES ix (GeyCi-y) i-xfe^tl^ 

{g§5R«8] if 4 TiS 7 IE«<D¥iS$#eB«§Si§ 
iftfES ix (GeyCi-y) i-xft^aP^X^^Cti. 69 

§Ey- h««x«wiEv-x/ k U"f >a»ii©^a 

tc£tf5ifc&jG£ttX£«&l <hl.. mrlEy- FS^XIiW 
< tzz> «fc -5 KlfflBE S i x <G e yC i-y) 1-xlt 

[Si*3S9] if 8 tzmv^m&m&w&mjsmz 

huIES ix (GeyCi-y) l-xffc^Jf JgJ&lS^te, Sfl 
^itX^*ig^M{C/hS<f«t-5 <! fc^<CH3iEB i x <GeyC 

i-y) \-xit&®mzmi&-rz>z,.£&ftmi:-?z*m&m 
i o ] m&m 8 iem«##^^@ostM^s 

H9SES ix (GeyCi-y) i-x{fc^3Jf J£/»JcX*I^te. &. 

f&.itx&mf®miZ'\s£<ts.z>£oizmms ix (Geyc 

i-y) \-i\lt;®m*Wl&^%Z. z^-mot^ 

{0 0 0 1] 

OSig^JC^O, itttCMOS <Metal Oxide Semicond 
uctor) h^>vX^^«?l^itSUmScOzi>^^ 

{0 0 0 2] 

{ftjfccoftfi*] ifi^. Ty^iHC (Integra-ted circu 

it) ^r-ruvi cmv>*m#mwx*te. mmmit-& 
mmmuzm^ z.n<bizm^t>t\2>M03 i>7>yx 

{0 0 0 3] 08 tC*T«t 5 K» > 'J 3 1 10^ 

m^tirzm^mmzim^tnm<n^m^m 

1 1 4»ffi?nTH5. 1 4±<Cti. MO 

s h^y^x^^m^Lt^f-v^mmi 1 6stxy- 
mi i 4{c«, y-hm<ii i 8cee*^v-x/ 

Fl"f >ffitt)ll 2 2*sjgfi£$nT43D, C-<D<totCb 
T^^tlfcMOS h7>vX^««6aBMl 2 4 lei 9 



(3) 
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3 

[0 0 0 4] mmm i 2 4tc«, y- us, y 
-x/KK>ffi«n 2 2tc^-r^n>^i7 h*-;u 

1 2 6rt*f£J5ESftT*3 9, C0Dn>^i7 h^-;H 2 6 
rtKte, y-htil 1 8StfV-X/KK >J£Sfc]f 

1 2 2 lr *£l^£n£: 31 £ til L««l 2 8»^^nt^ 
So §l^ffibmSl 2 8<DTmm\Zte. &feW*^)ny 
I12 8a^ffll^ni^0, 5l#fcBUmffil 2 8<D± 

-X/KH>JS«I1 2 2£3l#a3Lm*Sl 2 8 COT 
IilIffl^^n^MSy'Ja>ll 2 8 a^comx-i" 

{ooo5] &\z. $£%:<Di&<D¥m<*mm&m8&m^ 

yx*M-^/h$^#ig a H B S i Gell 2 8 a (Xtt 
^fKSy^V- V&m 1 2 8 a) Aiffl^Sh, ?i#tau 

mm 1 2 8<D±mmiz&mi'W'f nxtf&jgyu+M' 20 

K**tTJi 12 8b (Xtt&JKy "JIM K«r*tfJB 1 2 
8b) tfffl^Sntl^Ci^ ±ffiir^Lfetj£*<D^ 

mfc&wtmte&o c©ct5&«D«<c"rn«, grata l 

mffi 1 2 8 <Z>TJB«lCfli ^ ^n^^gf B S i Gell 2 
8 a ai^f B y>7^AH2 8a) 51#ttS 
till 2 8c^i:S#J(c^^en^#Mi>Uit-r KXtf 
&JRy»JlM FSr&tfH 12 8b (Xte&JSvU'tM' K 
1128b) tOHTva y h^— iMS<t^^i 

^iMWEnra*. 30 
[0 0 0 6] 

¥aS#S«Tte, SraitiLWBl 2 8 ©TJBfi!tt**il8li 
yU3>ll2 8ai0«§&», 5l#aiUm^l2 8 
©TIiOMB B Hy'J3>Il 2 8 atV- X/KW 

>*£StJi i 2 2 xay- 1 1 8 tonmiz&i-}* 

^>9i? httKttfifrvtf, §l#ffiU«ffil 2 8 ©Tiffl 
O^y'J^yll 2 8 a fc±Ji«©*JR3/U*-f K 

a 1 2 8 bt^ram <f»Bw©«nt»Cctoi«i^>3 

[0 0 0 7] COj^fcJfi^ 4«y'JW FI12 8 

y— X/KW >i£ffca 1 2 2 0!>ai«a^n 
TOnf t*;l/MOS K7>yX?ty-^/KK> 
ffittta 1/2^2 (OWttS^pjecOp^-V^M OS h^> 
yX^t^t^CMOS (Complementary Metal-Ox 
ide Semiconductor) f/HXfll CODrao^jGOag®^ 



4 

v >J 1M FB 1 2 8 b ©«»€:a«^rs<D44ffl«TC*^ 

/w o 

[ 0 0 0 8 ] «E*©te<Z)##{*:ggt?tt, 3l£fct} 

Llll 2 8<DT)f«Cffl^6nT^-5#lSgglS i Ge 

1 1 2 8 a <X«£ii£Hy^V- CAI 12 8a) iV 
-X/ K U-f >i£«lf 1 2 2 X«y— t*«I 1 1 8.£<Z> 

*feS S iGell 2 8a (Xia^fSSy^^^g 
12 8a) i:§Sn5G«A5y-7/KK>J£ii 1 

2 2 hSffi 1 18 ^itm. bT<t * 5 0 . 

{0 00 9] ii5ffiO|aiMSJCj;-£)m^W#ttW^t«5— 

m. B^mmm^mmmi 3 lmm^ise 

BWSfcfcXtt. (1997), p. 13-1^0) T-fecT. tttt 
iLTT i /pJ^-S iiT i /pffiJS i o.gG«o.2/p 
J^S i £.tfm^%tlT^Z> h<D :: C$>Z>.*m 9 ^<E>fc>A>-£> 
A5tC. T i/pffiJS i ©ig^te, Tn-JUgglCi; 
0 -> a y h =¥— UWttfiW£iZ$H£? -5 £ £ <^*<, T 
i /pJgS i o.sG-eo.^/pJgS i ©«-&iCtt, T"- 

3. bp^.. &ffiiz&ifz>ft?*m<&tf*$<,>m-£!izit. 
m^x'(oBMmizfiLxm^6fjw^(DmtA^^< 

{0010] #3£93<DB MO SI-7 >i?7>&m<0 

{0 0 1 1 ] 

iev-X/ H U-f >*£«!BtC^^$nfc S i x (G e yC 
l-y) wQc&lfomt. ix (GeyGi-y) i-xfc-& 

mm^z^WL^ntz^M^^^r-i Kxtf&/gyj-y--f h 

UlL«ffOT««»CS ix (GeyGi-y) i-x<fc^%)i^ 

±.mm\z&.m,i'W'i K&^Kyu -y--f k^-^ 

.<h75iT#^>. 5l#a3LttS©T®ffl<rS i x (G 

eyCi-y) l-xft-g-^I^ffl Wc<DT% tf— Ym^Uit 



<4) 
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[0 0 12] ±E^¥«#fiflSi^*l>Tw 85 IBS 

ix (Geyci-v) \-\it^m<Dmj&\htte. itfiy- 

HUES ix (GevCi-Y) i-xfc£M^|dbJtXtt. ffll 

(c*5wr«« i ^rfeo. »By— N«a;x4*MEy--x 

{0 0 13] _tE@Wte> xUnj>Sfi±i:, y 

it. Ute^^^^-Wl:, S ix (beyCi-y) 
i-xft^«lJi*«riE-r*S ix (GeyCi-Y)b-xft:^ 
IMlii, ffiBS ix (GeyCi-v) i- Hk^S± 

&mmmz&m£Kfo2&. jwes ix cdeyci-Y) 

CtltCcfcO* 3l#ffiL«ffi(DTJiffiMcS ixUGeyC 
i-Y) i-xffc£*«**»JGfc**u JiSffltc&Jg|yy*tM H 

ay K*H»S£/hS<t"* ^>^^ hjg 

-5c 5l#ffiL«ffi(OTWffl!»CS ix (ue 

(0 0 14] £fc, ±E<0¥»i*g 
Tv AMES ix (GeyCi-y) i-xfc£4& 



tt % JftBAOffiBS ix (GeyCi-y) i-xffc 



Ai 



^ffitc43^T> HUES i x (GeyCi-y) i-xffc^®^ 
/SXgT'te, ^ISSOBMSS ix <GeyCn) 

[0 0 15] JiE©¥*#SS«a>«ifi*«liic*li 
X, jfflES ix (GeyCi-y) i-xffc&#jJi Jgj£XfljT 
tt, ffflE->g3>*«£mES ix <GeyCi-v)ji-xfe 



#&(c:*5^T> WES ix ~(G<eyCi-Y) \-zfc&®mM 

- hWBXttWEy-^ / KM &«Ua**: 
ff^tt*«:X*«*4r«c/J^<ttSJ;3»c»ES ix <G 
■eyCi-y) \-x4£&®m&m&L-rz>Z.jirfmi£l,<<\ 
{0 0 16] £fc, ±E<D¥*#8«<0§Bj6#JfcK*^ 
T, MES ix<GeyC4-y) i-ifc§ftiMlgt 
tt, m«JtX^»^WiC/h^<^*i:'54CHaE < S i 
io x tGeyCi-y) \-xte&tom&m.titfTZ>ZL.i:i!fim&l, 

Sfc, ±E^)*SW*««0*ja*tt^feV^T, ME 
S ix (€€y€i-y) i-xft^^ii^IIT11 ffi/Sifc 
X*«gMt»»C^S<a:*±-5-«cmES ix We 

yci-y) n[<t^«»«r»j«-r*^*«a*Hri. 

{*0 0 17] 

i»98©*jtio»iB] cte i mmmmi *%w<dw, 1 31 

®2te. S i«»j5EtfcX«C»-rsS ixGei-x 
(0 0 IB] <¥ttttg«) *3M6»ttK«J;*¥ 

> g D >s*s i o mmiztem^m&£:mm'tz>m z FftM 

30 ii-lcte, MO"S h7>^^6«*W-h«Wi 

1 4iCfi, y-Mgi 8tcees^^jA« 

p«OV-X/ K M >!£»■■ 2 2 ^J5E^tlT43 0, 
2 4lZ£K)mtinT^Z>o 

{€ 0 19] 2 4 tC(^, y- hSS 1 8 , V-7s 

/FW>*M2 24d^"r*n>^^ h*— ;P2 6^ 
^^nT4i30, ^<03>^i7 h3|x— ;P26 pHctt. y 

n/c?i^fflum®2 8^M$nt^§ e §i#£BLma 

T**S ix CGeyCi-y) i-ift^»l2 8aiDtt 
S ix <GevCH) i-xft&%i2^a^^5>nT^ 

{joo2 i o] *-r> 3i.#mL««.2«©3>^^i-»fii 



(5) 



4#g§¥ 1 1-21 4630 



02££, S i <7)&/£itX{;:2tT£5 ixGe 

i-xffc^«WB©A> * ^x^;^-^^Lfc^7 
7 (R. Braunstein, A. it Moore, and F. Herman, Phys. Re 
v. 109 (1958), p.?95«fc9) T**. B2l:S-3ftfc1$ 
telXcfc 0 * S ixGe i-x*^»«tt, S i (D&fSOtXtf 

<ttSttVpHC&9. X^O. 5K#^Tte.O. 9eVJW 
TiftS. S i 0&jGKJtftfX= 1 A>H=¥* 

y^i*;W-ai. i evt-^OT, ffljsttx^ 

0. 5C»^tC«jfl^JtX= 1 (DS^4:Jt^TA> io 

[0 0 2 1] B2n *nmmm\z kz^mw^MV)^ 
zthi,mm2 8(DTm&uzm^*>tiT^z>s \ x <g ev 

Ci-y) i-xffc^«Jf 2 8 aiCO^T(7)^:7T*te£i:^ 

Six (GevCi-Y) i-xft^«l2 8a©«St>S 
i xG e i-xft£M£i£&iq4K4>/X> H^ty zfz-*)l 

K*ifi«CO^T0 3 <^ffi ViTIftBJf^o 20 
{0 0 2 2] H3H i&M/pJgS i 0.5 ffie 
yCi-y) o.5{fc£«l/p»S iSIOX^K-A>K 

1M 2 8 b, Six (GeyCi-y) i-xrt:^ 

128a, V-X/ H K >JtM 2 2 Stfy- Mi 

i -en«?n0 3{c*3it^^jg, p«s io. 5 ig 

eyCi-Y) 0.5, p^S i {Cffl^T^o i3t:^ 
ht. EvacttH^qstt* EcttG»#«©x*;u=F-qi 

h*-*B*jtt;i*fc»<DttWHfc, x (S io.5 
(Ge, C) 0.5) tepfl^S io.5 (G e yC i-y) o.sft 
^©fflft^, X (Si) ttp«S i CD«^|g«J 
^J, Eg (S io.5 (Ge, C) 0.5) tepJ^S i 
0.5 (GevCi-y) o.sft^JOX*;!^— 3r*y7. E 
g (Si) tipJ^S i CDX^;U^— yzf, AEv(i 
pfl^S io.5 (G e yC i-y) o.5ffc^«J/S i ^I(?)ttf 

[0 0 2 3] **JS»S80<t-5tt#«M*:8«Ttt, m^f 40 
IWnAz (S io.5 (Ge, C) o.5) i*ft»Ax 
(Si) fc*«B«*U^Ct*<»6nT*5 0, Eg (S 
i) =1. leViEg (S i 0.5 (Ge, C) 0.5) = 
0. 9eVt0iT*S.O. 2 e V^ffiVP^SSKistt 
^X^^-VfficOSAEvtttoTfeSfcn 
PiS io.5 (GeyCi-y) 0. slt&fy 2 8 a fC*B^T£ 

vay e$^£>i^£ q <f>B P £0. 2 e V/jN^<-r^ 

{0 0 2 4] ^IC* ->3 b*— P§HCDjS2 q <J>Bp7&* 50 



0 . 2 e V/]v£ < c<h ici 03/^/7 H£ftft<£® 
SSffiT-T^^iCOV^T, L e ^e 0)55*i/fc^«ftyt> 
1^7% (D.S.Lee and J.£.fossum, IEEE Tras. €l«ct 
ron Device, ED-30. 626(1983)) .£ffl<r>Tffttir£. d 

0. 5 (G e yC i-y) 0. tf£&*fom 2 8a tO**fi«MB*£ 
1 x 1 O20 C ni-3t.Lfc«^. &JR/S io.5 <€ey€ 
i-y) o.-5(t^«i*B*i45WS3>^^ h«fiitt»2 x 1 
0-lQcm2iS§ 8 «0f^MK^)^l/s i# 
HJ;:&tt£r3>^ Mgtfcte. 2 x 1 0-6Q c m2t 

{0O 2 5] ^c, *HSB^!i{ci^^W(*SB^. A 
112 8(DS i 0.5 (GeyCi-y) o.5ft:£^Jf 2 8 a<£ 

{0 0 2 6] sr. 5 3.1 #m 

LSa«CGe*ffll^«^COViT^MUT^^> 0 d<0 
S i ©» J SF5feft«0. 5 4 3 0 7 nwTtO* G 
e^^ftiiO. 56 5 7'54nmt^^, Ge 
/S i MTIJ4. 1 8%^*t^f?8&^UT 
<^fc. Sfc, fi£*cO<a<^^#<*:SgC0J:p{c, 3i#mc 
©StCS i xGe i-xit^«lW&fflV^fc«'&(cotiT«f* 

i.T^^>o si©a«ttxso. 

Si 0. 5G eo.5{fc£%tf>$&^S£»fcLO . 5 5 4 4 1 
2 nmt^S^f), S i o sGeo.sft^/'S i RffiiZ 
*5^T*>2. 0 9%<hft^<!:tT*f ^Kf^l^i 
CtlS^p SEoT, S ixGei-x<t^/S 
tt. ±iz!!Lfe c J:-5(Cv3 ^/ h*H»ffi«:te<rs^TfH 
«TMTft«^ <#^^S^tC«UT^+»iC«;«r^ C 

[0 0 2 7] CltllCttU S ix (GeyCi-y) i-x{t^ 
^l/S i (DM&U. Ge £C£<Dmf£it&mtylZWLfe't 

ti\t. »^s-&s:/]N3<r*ct^T t *«>. 0y;u£, 

S i 0.5 (GeojCo. 1) Q.5fc&yi<D#¥J£m*0. 5 
4 3 9 5 87nmi40, CCD^^i, fe^S^U 
0. 16 4Xi&5*6. ^^CDct-pTiGe/S i 0>m 
S i xG e i-x{fc^«/S i <D«^itt:»CT+4J' 
^C» : f^FfiE^S:/h3<rsc:<!:^T€r*. fLTIC, 
GeiCi(DJBa«lt*jR^c»IBEL, S io.5 (Ge 



46) * ^mW- 1 1 -2 1 46 80 

9 10 

o.89isCo. 1085) o.sfc£»*flilr>*U*, »tFTS^* hanital Polishing, &¥Wflg«#)fiffS) ttSHcitK 

S ix (GeyCi-y) urffc£«/S i Affile (c, 7*f'JV^77>ftt*i« IE <£eac*tive ion E 

iS^Ttt, Ge/S i, S ixGenrfb^tt/'S i #® tching, JEJStt*f :*>x*y?->y) &«-£ffl^T, y— 
<0«£iJttt UT 1 «S*£t±fc/hS < T£ ^i^tt hUffi 1 BKtfy-X/ K W >t£«B 2 2 *B£*ttJ 

&<> t S a >^ f 2 -6 1 5 <H4. (c) # 

{0 0 2 8] fit, m^Si*<0*#*tt±K<0«k'3 RH) o 

<*te* S ix (GeyCi-y) i-xffc£-«J/S i JHB*C*3H 0. 5. lidEJtYSrO. 9 >f £1S ix*GerC*-y) 
Ttt, Ge/S i, S ixGei-x<t^tt/S i ^gtf)Ji 10 i-xft:^® 2 8 aJkMtifr* 4B4 (d) #JS» . & 

^iJtttLTl«TSff£t±t>/hS<**t*x.6n^. 43. SixXGeyCi-y) i-x(K&«« 2 8 a*«flc"T^ 

dcOct^tC, ^ltffiblS2 8cr>T^ffl(CS ix (Gey 4CfefcoT«, CVOtt^<, M6E <Moi«cular 

Ci-y) HftS«i2 8aM^:«git Six (G Beam Epitaxy, ^fixt^ + ytW ft«POlfi<05fiF.ft 

eyCi-y) i-xffc£tt)i£y— h«« 1 8Xtty—X/ *m>T*>,fc^. *l£SSJgJ8T?tt* y-hm^l^R^ 

2 £<D#ffifc;mt*tt^S^*«# y-X/Kl^>i£«g2 2iS ix (G-eyCi-y) i-x 

Siw»bT«»»»tt<DS3£tt«rrRl±-r*ilt*<T# S i x CG e yC i-y) i-x<t^*« 2 8 a 

[0 0 2 9] Z<D£?lZ. *mMMmiz£tl&. 20 c£ftf'?£&0)'e. dttfci; 0 zj >^ // KKlK&SEtefi 

Lffi@(E>T»ffiiJJC S i x (GeyCi-r) i-xffc^»Ji&ffl d£**^£-&:*. 

±JfffllK:&R>'»J1M KStf&JRyUlM KSr^tT [0 0 3 3] #{C, CMPfef«iSI$ffl^T, S 

ISffl^fc©^ y3 7h+-iI*/J^<t^)CTi:^ ix (GeyCi-y) i-x4fc-&%Jl 2 8 a*T«fct-6 

3>*^ hfiR©ft^*#«I6«fttftCi 5 (a) #RS) 0 *4C, 4ffi<:4IB3 0*»«f <b. 

T/fffldlCS ix (GeyCi-y) l-xft^^Jf V^CO i 2. N i S i , O o S i z, WS i z^^m Oitf 

*3tt-6»^S^Srffi^T/h^<-r^Cl^:^'r#, {0 0 3 4] ^{C, g^S^fi^ S ix (GevC 

T<Og*ffiffltC»r*««M4ftt^^*bfc¥a»<*:S«* 1-Y) Hrffc-&4W12 8 a.£&«R3 JSC en 

««f*d4:a«T#S. 30 lc<tOA«vUtf>f KS^iyj^ K^tfi2 8 

[0030] (¥sn*gB<0»ifi#«s) #ctc *-mmm b#Min«. ftfgi^^xx7f>yt 

*T, 14 (a) iC^Tck^iC. LOCOS (LOCal Oxid ?)?l#ajLSffi2 8&Ml> *^Jfi»J8^ 

at ion of Silicon) miz£K). y'j3>Sfil OglH *£W&7tJfctZ>o 

IC, 3R^S«*B^-r**^»KK 1 2*JgfiET^. d {0 0 3 5] .[*2^Jfi«SB] *»l9^«2^JB*f8'tC 

^>^LT> y- hftil 1 6R^y- ht« 1 8 S» 40 1 &m^TWLWtZ>o 

£<Z>«, £ffi{C*6»!R£J0J5fcU dCOj&^R^ { 0 0 3 6 ] *tkt&l&&\Z&**mft&m*£. 5i^fcBL 

s^?ttxu/5 :: >^'r^d^{CcJ:oy-h$e^i m@2 8<&TJB«a*s i <om&itx<Dmf)mmftizg.fc 

y— httffil 8(OffliJ®tC1t< H«5*-;W6ii2 0£:fl2 ITI^S ix (tSevCi-Y) i-xffc^/1 2 8 a 

p»^«^*>6ftAL, y-hm«gi 8fcees ip%, ^js^tc^^^^sia, 5I#b-l*«2 

^Ty-X/HH>ttai2 2€r»«i-*ClticJ: 8 GDTJfflB**, ig^MlSOS ix (GeyCi-y) i-xifc^ 

0. MOSh7»7^SBflEt4. Kll28ai;0filc0, ±Ji«««*«*>U-B->f KKCteJR 

[0 0 3 1 ] ^C, CVD (Chemical Vapor Deposit io y 'JIM H*$£r« 2 8 a & Ql&Z>b<DX*$>2>o 'S i x 

n, it^mmm) SCiO, ±StCMIKK2 4£»dc (G^eyCi-y) i-xit&W/S 1 ftmz&^T, S i <D 
-tZ> (04 <a) #bs) o ^fC, CMP (Chemical Mec *o mtiiitX&l* «D%B i /S iiL, #S/S ix (G 
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eyCi-y) i-xfc£WWKfi^TL S i^CO^iSJtXS: 
0. 5, o£D5 i o. 5 (Geo. 9 bo. l) o. 5<h&£><£ 5 

{oo3 7] *mmMm&£z>¥m&&wv>x.* 

-f KR^RyUU--f F^tfJlls 8 b, Six iGey 
Ci-y) Htffc^Jf 2 8 a , y— ^ij/ K K >«*H2 

pTKS ix (GeyCi-y) i- x , p^h ncffiMiT*. 

(0 0 3 8] #inn»miz&zkm»&WTct** m3 

{Z^-T£o\z. S io.s (GeyCi-1) o.sik^/S i 

^Htc^^T, flfi«^«g(cx^;J^-qie<DllAEv 

[0039] *mMMmiz£2>¥m\mmi,t. ±e<&& 

ci-y) i-x{fc-&*»/ p » s i ^BtctsUr^s i <0»jgk 

JtX=l, OiOS i/S iil, #^/S ix <Gey 

ci-y) \-x<t&®ftmiz&\,*xm&it±=o. 5, 

O^M/S io.5 <GeyC]-y) o. $itd®<tfc2><i: o 
\Z. 3Hj5jcJtXSrS«W«C/hS< LTtiSo £*HCcfc9, 

0 6tc^<fc5fcx*;i^wo I3i: 

vs&<tci^5. ip^> mn'mmz&ifzjL 
<D&mf)^w,\zt£z><D^. *3>9 2 him*^>hz< 

{0 0 4 0] z:<z><fc<5K\ *IIJfi«!ltd<J:ti4i. 

LmfficoTBfidJcs i <^afiKttX(D«*l»«wic^<k-r 

£S ix (GeyCi-y) i-xft^I^ffltl ±BffllC& 
T, ««^*»lCfe*t*x*;i/^-!(iKMO«AEv*tt 

[0 0 4 1 ] (*«#««coHJi*i6) a;tc, * 
»fc J: S«©Bj6#tt*gl 4 5 iaejir 

z>o m4 (c) {c^-r=i>^^ 6£j£/£-r£ 

JtfcMKWKBIffliU C*UC«fc9, S i dfiJGRttXan 
-0. 5STffilRW«C«^"r«)S i x (GdyCi-y) i-x 



it&mm 2 8 a *W$LtZ> (0 4 (d) . &*5. 

S ix (GeyCi-y) i-xik^*Ji 2 8 a.€r«Ws«c* 

-X/ F U-f >&mm 2 2 £ S i x <G e ydi-y) i-xttl 



^12 8 a t^ffitZ^t^tt^SE^* 'h£^GD 
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^ Six <G e yC i-y) i-xffc^JI 2 8 a^fggt 
{0 0 4 2] *i#«l<OSI*ffilJ, ill 

{0 0 4 3] <¥»#:gB) J: 

aS#gB«, 3l#HiUB«2 8<0T««*** S i (0« 
ttXt0M*«a««ic^S<a:*«»aj«t3!)S ix-(G«Y 

gi-y) i-xft&«ii2 8a±o^in mimt&mm 

«3&«tt«aH:. 5l*fflL««2*<DT»tt.*«. SUStt: 
XO)lfi^ep&W^^ffcUTV^S ix (G^yCi-y) i-x 

20 ijit-f H^Ii:Dfi)c4ibOT^4o "S ix (Gey-C 

i-y) ]-x<t£%)/s mmtz&toT. s \<Dm&ttx& 

Is £$*>S i/S i tl, ix (GeyCi-y) 

i-xfb^ftlHBfcfe^T, Si<D^itX*0. 5. fiP 
^i£Jl/S io.5 (Geo.gCo. l) o.5{k-&^^^:^)J:3 

tc, x /jn ^ < r ^ - <t <^ &m<t -rz>b<D x& 

{0 0 4 4] **S6«J8TfcL S i x (GeyCi-Y) 1-X 

C7)T% @7 tC^*TctPlC, X^;i/^-A>H^iii>S i 
30 x tCeyCi-y) i-x^«li2 8 a «c45liT«»»<cjt 

a 2 8<DT®<W^, S i <DlfliSEH:Xco«**&«M-tC/J^ 
'<ftoWS ix (GeyCi-Y) i-xft^i 2 8 a £ 

ffl^r^^o)^ »2*ig«!8iH«tc§i#aiL«s<o 

IO 0 4 5] (^«^SK(OHiS^) **JS^ 
(c) iC^T=i>^^ N^-;i,2B^^jS:-r4Xli*T 

Wiliiinb, CltHCiD, S i <DUJ$&Xifil -0. 5 
*T&KWtC/hS<ttSS ix (GeyCi-y) i-xH 2 8 
a (B4 td) #bs) c S:*, S ix (Gey 

Ci-y) mft§»i2SaSiglJ« , l:»ft-3Ttt, -C 

<>t£»I2 2tS ix (GeyCi-y) H<t^l2 8 
ai^SffilC^ttSftf^SWSt^T, M.BEj* 
^ntf *feS*»fiEt 4 C i^^*So S ix (G 
50 e y€ i-y) \-tft&mm 2 « a**ISft T»J«T* C ^ 
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{0 0 4 6] W.2 

mmmmmmi *%mt±.immMmizf&£>-?m*<D 
mM&^mre&z. jb 1 75£ig 3 mmmmx- 

Six (GevCi-y) i-xffc^^V-X/h'K 

y&WLmmwmmmz pMi:LT®.wLfztf. s i 

X (GeyCi-y) i-ift^lli^V-X/ K >tSii 10 
me>mn%UtpBiZf&fe2tl2> : b<DXI l tti.< , n^-Cfe 

[0047] sfc, &i7bmwi3mmmmT'it. m.os 

h =7 y v x ^ <d ? i £ ai L « & K (E 5t $ ft -5 t> <D X' « & 

[0 0 4 8] 

fUKDTJfffliJKS ix (GeyCi-y) i-xffc-g-^Jf 20 
[0 0 4 9] ?l€ffibmiSroT 

juaiics ix (Geyci-y) wit&yim&m ^ft<D-C. 

y- hasxji v-x/ h u-r >ffitSE/f £CD^ , il[gi;:;fc^:^- 
&te^g££«#T/^$<T3;I<^:#ST*€. fUST'CD 

[0BcDfam/j:ittBj] 

[Ei] ^Hjw^i^si^sgjcts^^^g^^-r 

[0 2] Si (DfflfSlt X S i xG e \-x<t&®KD 

A'> K*fy7'l^-^ty7 7T*-5. 
[0 3] *»BJ©^ig|JgjgggtcJ;^^#:^g W X^ 

;p^-a*> K#|jg£^-r0T&-5„ 

[0 4] *%w<»w,i%mi&m\z£.z>¥mw : £w.<D$km 
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{0 5] *%9i<D&i3;ffiMmz£z>¥mti;giw<Dmm 

{06] *mw(D?%2nmBmjz£z>¥mftgim<Dx.z- 

{07] ^wvmsnmmmziiz^mw&mo)!-*- 

{08] &&<D*m&mw<Dm&*&&7r;-rmffimx& 
■5. 

{0 9 ] ^ja31(Ccfcl)«»W#^^t:**-ry77^r 
1 0->U3>SS 

1 

1 6-y-h«l»8l 

1 

2 6-o>^^7 

2 8-?i#ai.bmffi 

2 8a-S ix CGeyCi-y) i-xft^S 

2 8 b utM K&tf^jgyuiM K£^OS 

1 1 0-y'Ja>SS 

1 1 2-m^mm 

1 1 4 ...^^|g 

1 1 6-^- h^ftK 

1 1 hsu 

1 2 o—y-f -H9*-;HBIWB 

1 2 2 - V— K U-f >ffif£Jf 
1 2 4-NMHR 
1 2 6— a>^# Ht^— ;i/ 
12 8-gi#fflb*S 

12 8a -*JB||-> U 3 >JB. *iBfi-S iGei, ^jg 
1 2 8 b.-£«^U1M HS. *K^»J*-f •K&CKftJK 
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